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C++ Builder快速开发编译环境制作了搭载在 Windows 系统的界面客户端；通过 XML文档，


























Station ticketing system is a three - level MIS based on distributed data storage. The 
development and application of the system is to make the ticket activities in a number of 
different sale sites and can query through the system to the required travel information. The 
central function of the system is the train seat query and ticketing operations. In addition to the 
center functions, the system also needs some auxiliary functions. Such as user control 
management, set basic baise, schedules management, seat management, etc., these functions are 
to achieve the ticket function and need to be defined in advance. With these functions, the system 
can work properly. 
This dissertation discusses the implementation of distributed storage and management of the 
relevant data in the distributed database system. Based on the principle of data sharding and 
reading-writing separate, the Replication technology principle in MySQL is applied and 
improved, and and the target of effective control and management of the relevant data stored in 
different physical media is achieved. 
Based on Distributed data storage of Ticket Management uses the industry's classic LAMP 
platform mode to realize the function, and combined with the C++ Builder rapid development of 
the Windows OS; the XML file, as the effective data transmission and sharing media, through the 
HTTP protocol, the client and the server data business interaction, running well. 
According to the standard process of software engineering, using user case and sequence 
chart form UML, this paper mainly analyzes the requirements, system design, system design and 
implementation of the system.In the database, through the DFD, E-R, data dictionary and other 
related methods, the database of the concept of the concept extraction and structural 
design.Several core functions of the system, such as the search for seats and ticket sales are also 
detailed analysis. 

















第 1 章 引言 ............................................................................................................. 1 
1.1 研究的背景及意义 .............................................................................................................. 1 
1.2 研究现状和问题 .................................................................................................................. 1 
1.3 研究内容以及文章结构 ...................................................................................................... 2 
第 2 章 关键技术综述 ............................................................................................. 3 
2.1 LAMP 平台.......................................................................................................................... 3 
2.2 XML ..................................................................................................................................... 4 
2.3 C++ Builder ......................................................................................................................... 4 
2.4 分布式数据库架构 .............................................................................................................. 4 
2.5 本章小结 .............................................................................................................................. 6 
第 3 章 系统需求分析 ............................................................................................. 7 
3.1 系统主要功能概述 .............................................................................................................. 7 
3.2 功能和用例 .......................................................................................................................... 7 
3.2.1 系统设计目标 ................................................................................................................ 7 
3.2.2 用例分析与描述 ............................................................................................................ 7 
3.3 非功能性需求分析 ............................................................................................................ 17 
3.4 本章小结 ............................................................................................................................ 17 
第 4 章 系统设计 ................................................................................................... 19 
4.1 总体网络架构 .................................................................................................................... 19 
4.2 功能模块设计 .................................................................................................................... 20 
4.2.1 系统用户管理模块 ...................................................................................................... 21 
4.2.2 基本数据的录入和管理 .............................................................................................. 24 
4.2.3 班次线路管理 .............................................................................................................. 26 
4.2.4 票务运营 ...................................................................................................................... 29 
4.2.5 财务报表统计 .............................................................................................................. 32 















4.3.1 售票过程的数据流图（DFD） .................................................................................... 32 
4.3.2 数据字典 ...................................................................................................................... 35 
4.3.3 数据库概念结构设计 .................................................................................................. 36 
4.3.4 车站售票系统核心表结构 .......................................................................................... 39 
4.4 本章小结 ............................................................................................................................. 42 
第 5 章 系统实现 ................................................................................................... 43 
5.1 三层架构 ............................................................................................................................ 43 
5.2 界面设计 ............................................................................................................................ 44 
5.2.1 登入界面 ...................................................................................................................... 44 
5.2.2 系统与用户管理模块 .................................................................................................. 44 
5.2.3 基本数据录入 .............................................................................................................. 46 
5.2.4 线路班次管理 .............................................................................................................. 49 
5.2.5 票务运营 ...................................................................................................................... 51 
5.2.6 财务报表 ...................................................................................................................... 52 
5.3 系统核心业务功能代码设计与实现 ................................................................................ 53 
5.3.1 权限管理方法 .............................................................................................................. 53 
5.3.2 座位生成方式 .............................................................................................................. 54 
5.3.3 查询可售座位 .............................................................................................................. 58 
5.3.4 划位售票 ...................................................................................................................... 61 
5.3.5 数据同步传输的实现方式 .......................................................................................... 65 
5.4 本章小结 ............................................................................................................................ 70 
第 6 章 总结与展望 ............................................................................................... 71 
6.1 总结 .................................................................................................................................... 71 
6.2 展望 .................................................................................................................................... 71 
参考文献 ................................................................................................................. 73 


















Chapter 1 Introduction ........................................................................................... 1 
1.1 Research Background and Significance............................................................................. 1 
1.2 Research Situation and the Problem .................................................................................. 1 
1.3 Research Content and Structure ........................................................................................ 2 
Chapter 2 Introduction to Technologies ................................................................ 3 
2.1 LAMP Platform ................................................................................................................... 3 
2.2 XML ...................................................................................................................................... 4 
2.3 C++ Builder .......................................................................................................................... 4 
2.4 Distributed Database Architecture ..................................................................................... 4 
2.5 Summary .............................................................................................................................. 6 
Chapter 3 System Requirements Analysis ............................................................ 7 
3.1 Main Functions .................................................................................................................... 7 
3.2 Features and Use Case ......................................................................................................... 7 
3.2.1 System Design Object ..................................................................................................... 7 
3.2.2 Cases Analysis and Description ...................................................................................... 7 
3.3 Non-Functional Requirements Analysis .......................................................................... 17 
3.4 Summary ............................................................................................................................ 17 
Chapter 4 System Design ...................................................................................... 19 
4.1 Network Architecture ........................................................................................................ 19 
4.2 Function Module Design ................................................................................................... 20 
4.2.1 User Information Management Module ........................................................................ 21 
4.2.2 Basic Data Entry and Management ............................................................................... 24 
4.2.3 Service Line Management ............................................................................................. 26 
4.2.4 Ticketing Operations ..................................................................................................... 29 
4.2.5 Financial Statements Statistics ...................................................................................... 32 
4.3 Database Design ................................................................................................................. 32 
4.3.1 Data Flow Diagram for Ticketing Process .................................................................... 32 
4.3.2 Data Dictionary ............................................................................................................. 35 
4.3.3 Database Logical Structure Design ............................................................................... 36 















4.4 Summary ............................................................................................................................ 42 
Chapter 5 System Implementation ...................................................................... 43 
5.1 Three-Tier Application ...................................................................................................... 43 
5.2 Interface Design ................................................................................................................. 44 
5.2.1 Login Interface .............................................................................................................. 44 
5.2.2 User Management Interface .......................................................................................... 44 
5.2.3 Basic Data Entry Interface ............................................................................................ 46 
5.2.4 Service Line Management Interface ............................................................................. 49 
5.2.5 Ticketing Operation Interface ........................................................................................ 51 
5.2.6 Financial Statements...................................................................................................... 52 
5.3 Design and Implementation of Core Function Code ...................................................... 53 
5.3.1 Rights Management ....................................................................................................... 53 
5.3.2 Make Seats .................................................................................................................... 54 
5.3.3 Query Empty Seats ........................................................................................................ 58 
5.3.4 Sell Ticket ...................................................................................................................... 61 
5.3.5 The Methods of Data Synchronization .......................................................................... 65 
5.4 Summary ............................................................................................................................ 70 
Chapter 6 Conclusions and Prospect ................................................................... 71 
6.1 Conclusions ......................................................................................................................... 71 
6.2 Prospect ............................................................................................................................... 71 
References .............................................................................................................. 73 













第 1 章 引言 
 
1 




















































本文的主要内容包括以下 6 章： 
第 1 章引言，主要阐明了开展此次研究的主要目的及方向。 
第 2 章关键技术综述，主要介绍了系统开发的相关技术。 
第 3 章系统需求分析，主要通过用例方式，对需求进行了功能分析和归纳。 
第 4 章系统设计，主要包含了功能模块的设计和数据库设计等内容。 
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第 2 章 关键技术综述 
本文所设计的系统利用了 LAMP平台，结合 Borland C++ build快速开发环境制作 UI，
通过 XML作为数据传输和共享媒介，实现了一个车站售票系统。并在以分布式数据库理论
下数据分片和读写分离原理，对 MySQL中的 Replication 技术原理加以改进，实现了一个
在复杂网络情况下，对车站所售车票数据的控制管理。 
2.1 LAMP 平台 
LAMP名称是起源于德国计算机杂志 c't(Magazine For Computer Technology)的一篇
文章，1998年，Michael Kunze在该文章中提出了 LAMP这个名词，来表示操作系统 Linux、





并不局限于 Linux。由于作为服务器操作系统，类 Unix系统 FreeBSD在网络方面拥有更为
稳定的表现，本文在该层上面使用了 FreeBSD系统作为该层组件。 
次低层 Apache：Apache 的全称是 Apache HTTP Server，源于 NCSAhttpd 服务器，经
过多次的修改发展而来。简单、速度快、性能稳定是其特点。支持 SSL 和多个虚拟主机技
术等。最初仅在实验室和小型 Internet网络上应用，之后在各类 Unix 系统中应用。归属
Apache Software Foundation 管理。 





最后，作为服务器端脚本解释器，本文采用了 PHP 语言：PHP（PHP: Hypertext 
Preprocessor，超文本预处理器）属于一种脚本编程语言。使用广泛，利于学习。其吸收

















本文的服务器端是采用 LAMP 模式，应用逻辑程序是由 PHP 脚本所编写，通过客户端
所发送的 URL请求、表单数据和从客户端上所捕捉的会话信息，或访问 MySQL 数据库获得
信息；或处理来自客户机的信息，在有必要时更新数据库，进行双向的交流。 
2.2 XML 




2.3 C++ Builder 











其缺点在于跨节点 join 查询比较难以处理，从功能上会失去一些 RDB 的特性而退化成为
Key-Value存储。所以数据分片技术对应用场景有一定的限制。 
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 图 2-1:Sharding  
 
读写分离则是建立在数据库复制技术的基础上，逻辑上将读和写的功能分开，引导分
布到不同的节点上，提高了并发访问量。在 MySQL 中主要通过 Replication 技术来实现，
Master 数据库负责 Write 操作，然后将其操作过程部分或完整复制到与之相关联的 Slave 
数据库上，而 Slave 相应承担 Read 操作。这种模式随着 Slave 的节点和数量的增长，读
的性能也会随之线性增长。它适合于 read-intensive 的业务模式，而集群中 Master端通
常会有两台以上数据库做多机热备份，用来克服中心节点的故障影响。 

















 图 2-2:读写分离  
 
2.5 本章小结 
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